A POSSIBLE 1.38-um CHANNEL FOR REMOTE
SENSING OF CIRRUS CLOUDS FROM
EOS/MODIS

Bo-Cai Gao and Yoram J. Kaufman
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TABLE 1. Characteristics of HIRS/2 Sounding Channels

Channel Central Principal Level of
Number Wavelength, Absorbing Peak Energy
pm Constituent Contribution,
mbar
1 16.0 CO. 30
2 14.7 CO2 60
3 14.5 CO, 100
4 14.2 CO- 250
5 14.0 CO2 500
6 13.7 CO2;H20 750
7 134 CO2;H,;0 900
8 11.1 Window Surface
9 9.6 O3 25
10 8.3 H-O 900
11 .73 H,0 600
12 6.7 H,O 400
13 4.57 N,O 950
14 4.52 N2O 850
15 4.46 N20;CO- 700
16 ’ 4.40 NQO;COZ 600
17 4.24 CO- 5
18 4.0 Window Surface
19 3.7 Window Surface
20 0.7 Window Surface;

Cloud
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Fig. 15. Longwave cloud forcing ‘W m~?) as a function of effec-

tive cloud amount (percent) for
and 400 mbar,

cloud top pressures between 300

. L . I ]
100 120 140

HIGH CLOUD
100 | T T
E—‘ :0 Q(’.D‘\‘o [
z :_ o 96(69%&0 f “fb..t ',
=) [ d ot o, } vee
o : B YO LN
2 80 :' C‘CC: 2%#06? .b 0{ + . <
[ o] C‘?@ 8 o [ S e °
< - ° - %0254 Egg?'
g ® o 8 63% -
o) 60 3 &® oas C & :f AR
._1 N Y .
U L" _.‘C -8 e . ‘g): 8]
q . '
<3} d 5
a 40 1 80% & 00'83 o)
e g ° o a° °§:O °
8 E 9-0560 © 0530 ® 5" ?o
fz. 20 [ ¢-53>0560 © o & &
f L 6-45>8£53 ° "2
= L D-37>0545
L 0-8:837
0 PSSR NS DRGNS VU S SEPU (S VT AP S S SHF G U S S G
-600 -500 -400 -300 -200 -100 0

SHORTWAVE CLOUD FORCING

Fig. 20. Shortwave cloud forcing (W m™?) as a function of
effective cloud amount (percent) for cloud top pressures between
300 and 400 mbar. The different symbols represent different solar
tenith angles as shown in the legend,



TABLE I
SPECTRAL CHARACTERISTICS, SPATIAL RESOLUTION, SATURATION REFLECTION FUNCTION (AT 8p = 22.5°),
SATURATION BRIGHTNESS TEMPERATURE AND PRINCIPAL PURPOSES OF ALL ATMOSPHERIC CHANNELS OF MODIS-N

Y Ay  Ground .
Channel resolution Rmax Tmax(K) Ammospheric Purpose
(um)  (um) @)

1 0.659 0.050 250 1.49 Acrosol Properties and Cloud Optical Thickness

2 0.865 0.040 250 1.00 Acrosol Propertics

3 0.470 0.020 500 1.04 Acrosol Mass Loading and Optical Thickness

4 0.555 0.020 500 0.93 Acrosol Optical Thickness

5 1.240 0.020 500 0.51 Acrosol Optical Thickness

6 1.640 0.020 500 1.02 Sno?v/Cloud Discrimination; Cloud Phase; Aerosol Optical
Thickness

7 2.130 0.050 500 0.81 Cloud Effective Particle Radius; Aerosol Optical Thickness

8 0.415 0.015 1000 0.33 Acrosol Optical Thickness

9 0.443 0.010 1000 0.23

10 0.490 0.010 1000 0.17

11 0.531 0.010 1000 0.15

12 0.565 0.010 1000 0.12

13 0.653 0.015 1000 0.08

14 0.681 0.010 1000 0.07

15 0.750 0.010 1000 0.07

16 0.865 0.015 1000 0.06

17 0.905 0.030 1000 0.67 Total Precipitable Water

18 0.936 0.010 1000 1.00 Total Precipitable Water and Cloud Fraction

19 0.940 0.050 1000 0.74 Total Precipitable Water and Cloud Fraction

20 3750 0.180 1000 335 Cloud Effective Particle Radius; Cloud and Surface
Temperature

21 3.750 0.050 1000 700 Fire and Volcano Temperature

22 3.959 0.050 1000 328 Cloud and Surface Temperature

23 4.050 0.050 1000 328 Cloud and Surface Temperature

24 4.465 0.050 1000 264 Temperature Profile

25 4515 0.050 1000 285 Temperature Profile

26 4.565 0.050 1000 302 Temperature Profile

27 6.715 0.360 1000 27 Mid-Tropospheric Water Vapor

28 7.325 0.300 1000 275 Upper-Tropospheric Water Vapor

29 8,550 0.300 1000 324 Sul.'facc Tcmpc.raturc; Cloud Effective Particle Radius:
Cirrus Detection

30 9.730 0.300 1000 275 Total Ozone Content

31 11.030 0300 1000 400 Cloud and Surface Temperature; Fire and Volcano

- Temperature

32 12020 0500 1000 400 Cloud and Surface Temperature; Fire and Volcano
Temperature

33 13.335 0.300 1000 285 Cloud Top Pressure and Temperature; Temperature Profile

34 13.635  0.300 1000 268 Cloud Top Pressure and Temperature; Temperature Profile

35 13935  0.300 1000 261 Cloud Top Pressure and Temperature; Temperature Protile

36 14.235  0.300 1000 238 Cloud Top Pressure and Temperature; Temperature Profile
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CONCLUSIONS - RECOMMENDATIONS

The 1.375 um (AA=30-50 nm) channel can sense
thin cirrus clouds undetectable otherwise
during the day.

Very good separation between cirrus clouds and
clear surface areas due to the strong water
vapor absorption in the lower atmosphere,
small sensitivity to mid-level clouds between 4
and 6 km.

We recommend that this channel should be
implemented on MODIS.



